Differential oxidative stress responses to pure Microcystin-LR and Microcystin-containing and non-containing cyanobacterial crude extracts on Caco-2 cells.
Cyanobacterial blooms are a worldwide problem due to the production of cyanotoxins such as microcystins (MCs), causing serious water pollution and public health hazard to humans and livestock. Oxidative stress plays a significant role in MCs toxicity. In the present work the differential oxidative stress responses to pure MCs, and Microcystin-containing and non-containing cyanobacterial crude extracts on the human colon carcinoma cell line Caco-2 has been studied for the first time. After exposure, cells were collected and the antioxidant enzymes activities superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) and glutathione-S-transferase (GST) were measured. Moreover, lipid peroxidation (LPO) induction, reactive oxygen species (ROS) and reduced glutathione (GSH) content were also analyzed. The oxidative stress biomarkers that experienced higher alterations were ROS, CAT, SOD and GR activities. The MC containing cyanobacterial extract showed the higher toxic effects, followed by pure MC-LR. The non-MC containing cyanobacterial extract showed limited effects mainly in SOD activity, GSH content, and GP and GR activities only at the highest concentration used. These results suggest that MC-LR is the responsible of the oxidative stress responses observed in Caco-2 cells, but other compounds contained in the cyanobacterial extracts can contribute to the toxic effects.